Electron microscopic analysis of articular cartilage proteoglycan degradation by growth plate enzymes.
To assess the effect of intracellular growth plate chondrocyte enzymes on proteoglycan structure, we examined enzyme-treated articular cartilage proteoglycans and untreated articular cartilage proteoglycans with the electron microscopic monolayer technique. The untreated proteoglycan monomers ranged in length from less than 20 nm to more than 700 nm, with a mean length of 224.5 +/- 101.6 nm in one experiment and 224.6 +/- 95.7 nm in a second experiment. Incubation with growth plate enzymes reduced proteoglycan monomers to fragments with lengths that varied from less than 5 nm to 143 nm, increased the variability in monomer length, and destroyed proteoglycan aggregates. The enzyme treated monomers had an average length of 29.5 +/- 17.9 nm in one experiment and 35.2 +/- 17.0 nm in a second experiment. The smallest common fragments were 15 nm long and would be expected to contain about 15 glycosaminoglycan chains. This experiment demonstrates that enzymes extracted from growth plate chondrocytes can degrade the chondroitin sulfate-rich region of proteoglycan monomer core proteins, produce a range of monomer fragment sizes with less than 2% of the fragments shorter than 5 nm or longer than 100 nm, increase the variability in monomer length, and degrade proteoglycan aggregates.